Melolobium is a hitherto poorly known southern African papilionoid genus of the family Fabaceae. Although 20 species have previously been described, in the present revision, we recognize only 15 species. The genus appears to have close affinities with a number of other African genistoid genera (Adenocarpus, Argyrolobium, Dichilus and Polhillia), but can be distinguished by the often spiny habit, auriculate stipules and presence of glands (stalked and sessile) in most species of the genus. A cladistic analysis of morphological and anatomical characters resulted in a partially resolved cladogram in which virgate, non-spiny species are sister to the divaricately branched spiny group of species. The correct nomenclature, typification of names, descriptions, geographical distributions and a key to all the species of Melolobium are presented.
Introduction
Melolobium Eckl. and Zeyh. is a papilionoid legume genus restricted to southern Africa. Within the African Genisteae, it is related to Adenocarpus DC, Argyrolobium Eckl. and Zeyh., Dichilus DC and Polhillia C.H. Stirton (Polhill, 1976; van Wyk and Schutte, 1995) . Among them, Melolobium has not been comprehensively revised since Harvey's (1862) treatment, while the other genera have been dealt with during the past 30 years. Adenocarpus was revised in 1976 (Gibbs, 1967) , Polhillia in 1986 (Stirton, 1986 , Dichilus in 1988 (Schutte and van Wyk, 1990) , tropical African species of Argyrolobium in 1968 (Polhill, 1968 and the southern African contingent of Argyrolobium in 1994 (Edwards, 1994 . The species of Melolobium have remained poorly known and their circumscriptions complicated by extreme regional variation and lack of critical evaluation in recent publications. As a result, it has become very difficult to identify and name Melolobium species.
The aim of this paper is to present: (a) taxonomic relationships within Melolobium based on morphological and anatomical data and (b) a taxonomic revision of this genus.
Materials and methods
Morphological data was gathered during field trips and mainly from herbarium specimens loaned from BOL, NBG (including SAM) and PRE and those housed in JRAU (abbreviations according to Holmgrem et al., 1990) and also from preserved material. The typification of names of Melolobium species was based on specimens from the above herbaria and also from BM, K, P and S. Lists of voucher specimens of all material used are given in Moteetee (2003) . Each species description includes measurement ranges of the various plant parts; the numbers in the parentheses represent extreme values. The specimens examined are arranged in numerical sequence according to the grid reference system; the locality records are given to within a quarter degree square. The type localities are also cited according to this system. Methods for the preparation of anatomical sections have been presented in Moteetee et al. (2002) . Data collected for Melolobium was manipulated using the exact search algorithm (''ie'' command) of the computer program HENNIG 86 version 1.5 (Farris, 1988) . A total of 12 characters from 16 taxa, including the outgroup Dichilus, were analyzed. Characters and character states are listed in Table 1 and the data matrix in 
Morphological characters

Habit
Melolobium is a genus of small shrubs or perennial herbs (Harvey, 1862; , recognizable by their usually spiny habit. While Polhill (1976) indicated that, in the Genisteae sensu lato, ''the development of spine-tips to long and/or short branches or to the inflorescence-axis is common in some, rarely all species of many genera'', this character is not common among the African Genisteae, except in Melolobium, where many species are spiny. However, as Polhill points out, this character is of little taxonomic value above species level. In terms of spinescence, Melolobium can be divided into two groups: (a) those that are slightly spiny or lack spines completely (M. adenodes Eckl. and Zeyh., M. aethiopicum (L.) Druce, M. alpinum Eckl. and Zeyh., M. exudans Harv., M. humile Eckl. and Zeyh., M. macrocalyx Dummer, M. obcordatum Harv., M. stipulatum (Thunb.) Harv., M. subspicatum Conrath and M. wilmsii Harms) and (b) those that are strongly spiny (M. calycinum Benth., M. candicans (E. Mey.) Eckl. and Zeyh., M. canescens Benth., M. lampolobum (E. Mey.) A. Moteetee and B.-E. van Wyk, and M. microphyllum L.f.). The growth form in this genus can either be divaricate, where the branching occurs above the ground, resulting in a shrubby appearance (all the spiny species have a shrubby growth form), or virgate, where branching is mainly at ground level only. Many species are pubescent and in some cases glands and hairs co-occur. In the Genisteae sensu lato, modifications of the branching system frequently occur but the branches are generally alternate (Polhill, 1976) , this also being true for Melolobium.
Leaves
In Melolobium, the leaves are consistently trifoliolate. The shape of the leaflets ranges from linear-lanceolate through oblong-obovate to obcordate. The apex of the blade is mucronate to somewhat emarginate or rounded as in M. macrocalyx. Leaflet shape is of little taxonomic value since unrelated species have similar shapes of leaflets. However, it is of diagnostic value in some species, for example M. obcordatum has distinctly obcordate leaflets and M. wilmsii has elongated, linear leaflets.
The length of the petiole is quite variable but has limited diagnostic value, since regional forms within a species are often more different than the species.
While Polhill (1976) indicated that the presence of stipules in the Genisteae is more of an exception than a rule, in the African genera, stipules are usually present, though not in all species. Stipules can either be free or fused; they can be very much reduced or large (Polhill, 1976) . In Melolobium, auriculate stipules are a diagnostic feature; they are present in all species, except one (M. subspicatum). However, except for the last mentioned species, they do not appear to be of any taxonomic value at species level. The point of attachment is narrow resulting in the typical auriculate stipule.
Inflorescence
In Melolobium, the inflorescence is strictly a terminal raceme. In many species of the genus, the inflorescence is modified into a spine, often with only one flower at the base of the spine. The spiny species have much shorter inflorescences (no longer than 60 mm, but usually less than 30 mm), while the non-spiny ones have inflorescences as long as 170 mm. The greatest variation is in M. macrocalyx (ranging from 25 to 120 mm long).
Bracts and bracteoles
In all species of Melolobium, bracts and bracteoles are consistently present (Fig. 1) . The bracts are mostly ovatelanceolate or cordate, but they can also be linear as in M. wilmsii (Fig. 1b) or almost orbicular as in M. humile (Fig. 1f) . Bracteoles are mostly narrowly ovate to lanceolate, but can also be linear as in M. wilmsii (Fig. 1b) . Generally, the bracteoles are smaller than the bracts, but in some species such as M. exudans (Fig. 1e) , the bracteoles can be as long as the bracts. The length of the bracts is variable in species of Melolobium ranging from 1.6 mm in M. canescens to 7.8 mm in M. exudans. M. exudans and M. stipulatum have the largest bracts in the genus. Within species there is not much variation, except in a few species such as M. exudans where the variation shows potential diagnostic differences between the three regional forms. Bract width does not follow the same trend; the widest Table 1 Characters and polarization of character states used in cladistic analysis of Melolobium with Dichilus as outgroup (1) Growth habit: suffrutescent = 0; woody = 1; (2) growth form: erect, virgate = 0; erect, branched (taller than wider) = 1; divaricate or prostrate (shorter than wider) = 2; (3) spines: absent or slightly spiny (only flowering branches spine-tipped) = 0; present (all branches spine-tipped) = 1; (4) sessile glands absent = 0; sessile glands present on calyces only = 1; sessile glands present on leaves only = 2; sessile glands present on leaves and calyces = 3; (5) stalked glands absent = 0; stalked glands present on leaves and calyces = 1; stalked glands present on calyces only = 2; (6) leaflets upper surface: glabrescent = 0; hairy (lamina visible between the hairs) = 1; densely hairy (lamina not visible) = 2; (7) stipules: absent or strongly reduced = 0; present = 1; (8) number of flowers per inflorescence: many (more than 6 flowers) = 0; few (1 -3, rarely up to 6 flowers) = 1; (9) fruit vestiture: hairy = 0; hairy and glandular = 1; smooth = 2; (10) seed number: many (more than 4 seeds) = 0; few (1 -4 seeds) = 1; (11) C 14 a-pyridone alkaloids: absent = 0; present = 1; (12) piperidyl alkaloids: present = 0; absent = 1. Table 2 Characters and polarization of character states in Melolobium bracts are those of M. macrocalyx var. macrocalyx, ranging from 3.6 to 5.5 mm wide. As with the bracts, M. stipulatum has the largest bracteoles ranging from 5.1 to 6.8 mm long and 1.2 to 1.8 mm wide. The bracts and bracteoles are usually hairy and/or glandular.
Calyx
The tribe Genisteae is characterized by a bilabiate calyx consisting of two upper lobes and three lower ones. The upper lobes, separate or joined, form an upper lip. The three lower lobes are joined into a relatively shortly toothed lower lip. However, in rare cases, the calyx is spathaceous (Spartium) or the lobes subequal or breaking up (Calicotome) (Polhill, 1976) . The structure of the lower lip is characteristic of the Genisteae, while the upper lobes are much more labile. In Melolobium, the lateral sinus is usually the deepest and the upper sinus is always deeper than the lower ones. In this genus, the structure of calyx is uniform among the species, the differences being subtle only. For example, the lower lip in species such as M. humile and M. wilmsii has very short teeth while the teeth are much longer in M. calycinum and M. exudans. The upper and lower lobes are acute, obtuse or even rounded. In some species, the upper lip is equal to the lower lip (M. aethiopicum, M. alpinum, M. humile, M. macrocalyx and M. obcordatum), while in the remaining species the upper lip is shorter than the lower lip. Although these variations do not exhibit any pattern, they seem to be of some diagnostic value. They however have limited phylogenetic significance since closely related species do not show similar patterns. In M. adenodes, for example, the lower lip is deeply trifid, while in the closely related M. humile the lower lip has short teeth. The calyx structure does not seem to reflect relationships but is nevertheless of some value to distinguish similar or closely related species. In almost all the species, the calyx is pubescent and/or glandular but it is never glabrous.
Corolla
Unlike the calyx, there is no type of corolla which can be regarded as basic to the subfamily Papilionoideae and no tribe can be characterized by the structure of the corolla (Polhill, 1976) . In Melolobium, the calyx is generally shorter than the corolla. The petals are yellow in most species but some tend to turn orange or purple with age.
Standard petal
In African Genisteae, the standard petal is generally of an unspecialized type. The standard lacks any appendages but in Dichilus the base of the lamina has callosities. In Melolobium, the standard petal shows very little morphological variation. It can either be suborbicular or ovate-oblong, with a welldeveloped claw. The shape of the standard petal does not appear to be of any phylogenetic importance since related species have different shapes. The character is nevertheless of some diagnostic value to distinguish between species. For example, in M. candicans, the standard is suborbicular, while in the closely related M. canescens (both species have spiny inflorescences and sessile glands on leaves and calyces) the standard is ovateoblong. In some populations of some species (M. alpinum, M. exudans, M. microphyllum, M. stipulatum, M. subspicatum and M. wilmsii), the dorsal side of the standard is glandular. The dorsal side never has sericeous hairs, as is the case in the other related genera (Dichilus, Adenocarpus, Argyrolobium and Polhillia).
Wing petals
In the Genisteae sensu lato ''the wing and keel petals tend to become interconnected by means of auricles, corresponding hollows and pouches or just by transverse intervenal puckering of the wing petals corresponding to a ridge on the keel petals'' (Polhill, 1976) . In Melolobium (and Dichilus), the wing and keel petals are always interlocked by infolded auricles.
In Melolobium, the lamina of the wing petal is generally oblong (but sometimes the distal end is extended and quite broad, e.g., in M. humile) and the base is invariably clawed (with linear claws) (Fig. 2 ). There is not much variation in petal width between species. One of the most striking features of the wing petals is the sculpturing of the abaxial surface. Stirton (1981) has indicated that when studied with SEM, petal surfaces exhibit striking differences among different families of angiosperms and that, within Fabaceae, these variations are at tribal, generic and even specific levels. In Wiborgia Thunb., for example, nine different patterns were found, whereas in Aspalathus L. 12 were observed (Stirton, 1981) . In the Papilionoideae, surface sculpturing of the wing petals consistently occurs in nine tribes, including the Genisteae and Crotalarieae. In Genisteae, the sculpturing ranges from the typical lunate type (Lupinus L.) through coalescing lunae (Argyrolobium) to lamellate lunae (Cytisus Desf.) and pockets (Gonocytisus).
All species of Melolobium have sculpturing on the wing petals (Fig. 2) . In this genus, the sculpturing is invariably lunate, with the lunae all intercostal and their position either upper basal or upper basal and upper central. Wing petal sculpturing was found to be constant only in a given specimen, but not within species. In two species, M. macrocalyx and M. wilmsii, sculpturing is consistently weakly developed. In M. wilmsii, the sculpturing is sometimes completely lacking. Therefore, sculpturing does not seem to be of much importance or value as a taxonomic character in Melolobium.
Keel petals
Like the wing petals, the keel petals are more or less uniform in shape throughout the genus, differing mainly in size. Generally, they are oblong and apically rounded and with a linear claw. In some populations of some species (M. alpinum, M. exudans, M. microphyllum and M. stipulatum), the keel petals are glandular. The keel petals are always shorter than the wing petals. In Adenocarpus and Polhillia, the keel petals are more or less equal to the wing petals in length. In Melolobium and Argyrolobium, the keel petals are shorter than the wing petals, whereas in Dichilus they are always longer than the wing petals. This character appears to be an autoapomorphy for Dichilus. There does not seem to be much variation in keel petal length and width among species of Melolobium.
Androecium
The tribe Genisteae is characterized by stamens that are joined into a closed tube. In this tribe, the arrangement of the anthers is variable. The carinal anther either resembles the long ones (5 + 5 arrangement) or it is intermediate (5 + 4 + 1 arrangement). In Melolobium, the androecium is uniform throughout. The anthers exhibit a 5 + 4 + 1 arrangement: five short, dorsifixed anthers; four long, basifixed ones; and the carinal one intermediate in size and attachment.
Gynoecium
The gynoecium is generally similar in all species of Melolobium. As in all members of the Genisteae, the style is curved upwards, differing only in the extent of the curvature. The ovary is subsessile and narrowly oblong, differing only in the number of ovules. It is sometimes pubescent and/or glandular, but never glandular in species that do not have glands on other parts of the plant. The smallest ovaries are those of M. macrocalyx (with one or two ovules) and M. subspicatum (containing two ovules) and the largest ovary is that of M. aethiopicum (with four to six ovules).
Fruits
Fruit structure in the Genisteae sensu lato has been discussed comprehensively by Polhill (1976) . In Melolobium and related genera, the fruits are generally narrowly oblong, flat in lateral view (agrees with the shape of the ovary) and in some species somewhat constricted between the seeds or rarely flexuousplicate. In Adenocarpus and Melolobium, the fruits are characterized by the presence of glandular trichomes; however in the former the glands are multicellular, while in the latter they are unicellular (Moteetee et al., 2002) . In all the genera of the Genisteae, the funicles are short (relatively longer, often several times longer than the diameter of the ovules in the Crotalarieae). In Melolobium, the valves are continuous over the seeds.
In all species of Melolobium, the pods are dehiscent. The pod is either straight or falcate, but in some species straight at first and then tending to curve as they mature. Fruit shape appears to be of limited taxonomic value but can be useful in identifying some species of the genus. For example, the closely allied M. candicans and M. canescens are both spiny and velutinous-canescent, but can be distinguished mainly on the basis of their fruit shape (straight in M. candicans, falcate in M. canescens). Fruit size is more variable than the shape in Melolobium. The size ranges from 10 mm long in the smallest fruits (M. macrocalyx and M. calycinum) to 30 mm long in the largest fruits (M. aethiopicum) and 3 mm wide in a number of species to 5 mm wide (M. aethiopicum). Fruit size therefore does present some taxonomically useful discontinuities among species.
The vestiture is perhaps the most important diagnostic feature of fruits of Melolobium. With the exception of one species (M. lampolobum), the type and distribution of the vestiture largely corresponds with the vestiture on the calyx (see Moteetee et al., 2002) . For example, species with stalked glands on their calyces (M. adenodes, M. exudans, M. humile, M. microphyllum, M. obcordatum and M. stipulatum) also have stalked glands on their pods. In M. lampolobum, the calyces have sessile glands but the pods lack both glands and hairs; they are smooth and shiny.
The way the pods are held, sessile or subsessile and pointing upwards, or hanging down on slightly curved pedicels may be a useful taxonomic character.
Seeds
In the Genisteae sensu lato, the size of the seeds varies from 1 mm in Lotononis (DC) Eckl. and Zeyh. and related genera to over 10 mm in Lupinus (Polhill, 1976) . The shape ranges from almost circular to oblong-ovate to oblong-elliptic, but when the radicular lobe is pronounced, oblique-cordiform and obliquereniform shapes may be obtained. Due to the hilum, some asymmetry may result. Polhill (1976) has argued that the shape of the seed further supports his idea of regional groupings in the Genisteae sensu lato. The Genisteae sensu stricto tends to have transversely oblong to rounded seeds, while the Crotalarieae (as most other papilionoid legumes) often shows markedly oblong seed shapes. Indeed, the transversely oblong seed shape found in Melolobium and most other genera of the Genisteae may be viewed as a synapomorphy for the tribe.
In Melolobium, the colour ranges from pale yellow (sometimes almost cream) or pale olive (or olive) through different shades of brown to black. The seeds can also be mottled or have streaks of brown or black. Seed colour appears to be quite variable even within species. For example, in M. obcordatum, the seeds are brown, black or mottled brown; in M. microphyllum, they are rusty brown, dark brown, pale yellow mottled light brown or dark brown; and, in M. alpinum, they are pale yellow mottled black. However, no colour is exclusive to one species or a group of related species. Seed size in Melolobium ranges from 1 mm wide in a number of species including M. macrocalyx and M. candicans to 3 mm in M. stipulatum and M. aethiopicum and from 1.3 mm long in M. canescens to 3.5 mm long in M. lampolobum. There appear to be no taxonomically useful discontinuities among species of Melolobium presented by seed size, colour and shape.
Phylogenetic relationships
The genus Melolobium has been classified in the same group (tribe or subtribe) as the genus Dichilus by many authors (e.g., Bentham and Hooker, 1865; Hutchinson, 1964; Polhill, 1976 , indicating a relationship between the two genera. Bentham (1844) placed the two genera in the tribe Genisteae. In 1865, he further subdivided the Genisteae into five subtribes and placed Dichilus and Melolobium in the subtribe Crotalarieae. Hutchinson (1964) raised the rank of Bentham's subtribes to tribes and divided the subfamily Papilionoideae (which he treated as a separate family Fabaceae) into 50 tribes. He then included Dichilus and Melolobium in the tribe Lotononideae (Bentham's Crotalarieae). Polhill (1976) also placed the two genera close together in Crotalarieae, on the basis of bilabiate calyces with trifid lower lips. There has not been any evidence to the contrary.
Petiole anatomy indicates a close relationship between Dichilus and Melolobium. A group of fibers occurs along the adaxial side of the primary vascular bundle of the petiole. Although this feature is not exclusive to these two genera (also observed in species of Argyrolobium and Adenocarpus), it is consistent in all species of Dichilus and Melolobium. This sister group relationship has further been supported by Crisp et al. (2000) DNA sequences of the rbcL gene and the ITS region. Dichilus was therefore chosen as outgroup for a cladistic analysis.
DNA was used to further investigate phylogenetic relationships between species of Melolobium. Sequences from the plastid genes rbcL, trnL-F and the ITS region of the nuclear DNA were obtained and analyzed using the methods outlined in Moteetee (2003) . Four genistoid genera (Adenocarpus, Argyrolobium, Dichilus and Polhillia) were used as outgroups in the analyses.
Results and discussion
Cladistic analysis of morphological and chemical characters
The cladistic analysis of morphological characters in Melolobium resulted in 25 most parsimonious trees, with a length of 33 and consistency index of 54. The topology of the strict consensus tree of 25 cladograms is shown in Fig. 3 . Two main clades are observed in Melolobium: (1) a clade consisting of taxa with an erect, virgate growth habit (M. alpinum, M. subspicatum and M. wilmsii) and a northeastern distribution in the grassland region; (2) a second clade, representing the remaining species. M. macrocalyx and M. aethiopicum are sister to this clade, but their exact position is not resolved. Within this second clade, the topology is influenced by two apomorphies: stalked glands and spiny inflorescences. As a result, two groups are seen: (1) Anatomical studies of species of Melolobium indicated that the type and distribution of trichomes, particularly of glands, were very important in distinguishing between the species, such that it was possible to construct a key to the species based mainly on these characters (Moteetee et al., 2002 ). It appears that the development of glands (both sessile and stalked) is a convergent character. The overall pattern seems to reflect the development of scleromorphic characters, possibly in response to increasing aridification and/or herbivore pressure.
Cladistic analysis of DNA sequences studied (rbcL, trnL-F and ITS) DNA sequences of the three genes were found not to be useful in resolving phylogenetic relationships within the genus Melolobium but all three strongly supported the monophyly of the genus. All the sequences are remarkably similar between species, with only a few potentially informative sites (36 for rbcL, 43 for trnL-F and 46 for ITS). The resulting trees are shown as phylograms in Fig. 4 . Analysis of rbcL resulted in a polytomy with only two resolved subclades, which place M. humile and M. candicans together as sister taxa and all but M. microphyllum in a large polytomy. The monophyly of Melolobium, however, is strongly supported by a Fitch branch length of 54. Morphologically, the two species are not related; M. candicans is strongly spiny, while M. humile is not. From the trnL-F analysis, there is also poor resolution, as distantly related species are grouped together. For example, M. adenodes (a non-spiny Cape species) is grouped together with M. calycinum (a spiny species with a much wider distribution). Here again, the genus is shown to be monophyletic (Fitch branch length of 64). The tree resulting from ITS analysis appears to be better resolved but several clades are not in agreement with clear-cut groups based on morphology. For example, M. aethiopicum (a Cape species) and M. obcordatum (with a northeastern distribution) are grouped as sister taxa even though they share no morphological apomorphies. The lack of congruence between morphology and DNA patterns is possibly an indication of reticulation (hybridization) that occurs in Melolobium, or that speciation in this genus is relatively recent. The branch lengths separating Melolobium from the closely related genistoid genera show that DNA sequences are at least useful in supporting the generic concept. It should be noted that at generic level there is also lack of resolution when using these three genes, but the sister group relationship between Argyrolobium and Polhillia is consistently supported.
Taxonomic history
When several species (which are now placed in Melolobium) were originally described, the genus did not exist. As a result, these species were included in various genera. Linnaeus described one species as Cytisus aethiopicus L. (1753) Ecklon and Zeyher (1836) , who first formally described it in January. In February of the same year, Meyer (1836) described eight species in his new genus Sphingium (a superfluous name). All other botanists accepted Ecklon and Zeyher's Melolobium concept and added new species. These include Bentham (1844), Harvey (1862), Conrath (1908) , Dummer (1912) , Harms (1912) and Druce (1914 Phillips: 408 (1951); Hutch.: 363 (1964); Schreib.: 86 (1970); Dyer: 252 (1975); Polhill: 326 (1976) and 402 (1981); van Wyk and Schutte: 283 (1995 Virgate or divaricately branched shrubs or perennial herbs, recognizable by their usually spiny habit and presence of glands. Leaves digitately trifoliolate, petioled and except in one species (M. subspicatum) stipulate; leaflets linear-lanceolate to oblongobovate, (3 -)7-14( -25) Â (1-)2-4(-6) mm; petioles adaxially grooved. Inflorescences terminal, one-to many-flowered; flowers small; bract invariably present, linear, ovate-lanceolate to cordate; bracteoles invariably present, linear-lanceolate to narrowly ovate. Calyx shorter than the corolla, shortly to deeply bilabiate, with a bifid upper lip and trifid lower lip, glandular and/or pubescent, but never glabrous; upper lobes acute, the tips acute to obtuse, lower lobes acute, the tips acute or obtuse. Corolla yellow, but in many species turning purple or orange when fading; standard oblong-ovate (4 -)6 -9 Â 3 -4( -6) mm to suborbicular (6-)8-12 Â 4-7 mm, in some species dorsally glandular, with a well-developed, channelled claw; wing and keel petals always interlocked by infolded auricles; wing petals oblong and sculptured, with a linear claw; keel petals oblong, apically rounded, claw linear. Androecium monadelphous, invariably split on its upper side, consisting of four long basifixed anthers, five short dorsifixed anthers and the carinal one intermediate. Gynoecium oblong, usually pubescent (except in one species, M. lampolobum), often glandular; style curved upwards, with a capitate stigma. Fruits oblong, narrowly oblong, oblong-lanceolate or ovate, straight to falcate, (6-)10 -26( -30) Â 2-4 mm. Seeds transversely oblong to round.
Key to the species of Melolobium based mainly on trichome type and distribution (Moteetee et al., 2002) , included to facilitate the identification of species and supplemented by a field key below: Unarmed virgate shrublet, up to 0.5 m high. Leaves stipulate, leaflets linear-oblong to oblanceolate or narrowly obovate, 12 -13 Â 2 -4 mm, with sessile glands, sparsely hairy, apex mucronate; petiole 5 -7 mm long, stipules semi-cordate to auriculate, 4 -6 Â 1 -3 mm, with sessile glands. Inflorescence terminal, 40 -80( -120) mm long, with (14 -)16 -24( -28) flowers, flowers 8-10 mm long; bracts lanceolate to ovate, 4-6 Â 0.5 -1.0 mm; bracteoles linear to narrowly ovate, 2 -4 Â 0.2 -0.7 mm. Calyx shortly bilabiate, with sessile glands, pubescent; upper lobes acute; upper lip 4 -5 mm long, the apices obtuse, upper sinus 1 -2 mm deep; lateral sinus 1.5 -4.0 mm deep; lower lobes acute; lower lip 4-5 mm long, the apices obtuse, lower sinuses T0.5 mm deep. Corolla yellow; standard sub-orbicular, 6 -7 Â 6 -7 mm, with a well-developed, channelled claw 3-4 mm long; wing petals oblong, sculptured, 8-11 Â 2 -3 mm, with a linear claw 2 -4 mm long; keel petals shorter than the wing petals, 7-8 Â 2.5-3.5 mm, with a linear claw 2 -4 mm long. Gynoecium narrowly oblong, glandular, hairy, 3 -4-ovuled. Fruit oblong-lanceolate, somewhat falcate, (14 -) 18 -20 Â 3-4 mm, hairy, 3 -4-seeded; seeds round, 2.0-2.3 Â 1.6-2.3 mm, pale yellow mottled black (Fig. 5 ).
Diagnostic characters
M. alpinum is an erect shrub with ascending stems, much branched from near the base.
Distribution and habitat
This is an alpine species that grows in grassland valleys and mountain slopes at altitudes of 1800 -2300 m in the southern and northern parts of Lesotho, the Free State, Eastern Cape and KwaZulu-Natal Provinces in South Africa (Fig. 6 ). Conrath in Kew Bull.: 222 (1908 Virgate suffrutex, 0.3-0.6 m high. Leaves without stipules, leaflets linear to oblanceolate, 12-18 Â -2 mm, sparsely hairy, apex emarginate; petiole 5-6 mm long. Inflorescence terminal, (40-)85-130(-150) mm long, with (8-)10-15(-26) flowers; flowers 5-6 mm long; bracts ovate, 2.0-2.5 Â T 0.5 mm; bracteoles narrowly ovate, 1.5-2 Â 0.2-0.5 mm. Calyx shortly bilabiate, with sessile glands, hairy; upper lobes acute, upper lip 3-4 mm long, the apices obtuse; upper sinus 0.5-2.0 mm deep; lateral sinus 1-3 mm deep; lower lobes acute; lower lip 4-5 mm long, the tips obtuse; lower sinuses 0.5-1.0 mm deep. Corolla yellow; standard ovate-oblong, 4-6 Â 2-3 mm, with a welldeveloped, channelled claw 1-2 mm long; wing petals oblong, sculptured, 3-4 Â 1-2 mm, with a linear claw 1-2 mm long; keel petals incurved, with a blunt tip, shorter than the wing petals, 3-4 Â 1-2 mm, with a linear claw 1-2 mm long. Gynoecium narrowly oblong, glandular, hairy. Fruit oblong lanceolate, straight, (10-)15-20Â 2-3 mm, hairy, 2-4-seeded; seeds round, 1.6-2.6 Â 1.6-2.3 mm, olive to pale yellow mottled brown (Fig. 7) . 
Melolobium subspicatum
Diagnostic characters
M. subspicatum is the only exstipulate species-all others have auriculate stipules. It has an affinity with M. wilmsii from which it differs in the trifid lower lip (tridentate in M. wilmsii) and the ovate-oblong standard (suborbicular in M. wilmsii).
Distribution and habitat M. subspicatum is a rare and localized species endemic to Gauteng Province in South Africa. It grows exclusively in grassland on dolomite and is known from only three localities (Fig. 8) . One of these (the type locality) has recently been destroyed by urbanization at Cornwall Hill in Irene. The species has been recorded as endangered by Pfab and Victor (2002) , but was not included in the southern African Red Data Lists (Golding, 2002 Virgate suffrutex, 0.3 -0.6 m high. Leaves stipulate, leaflets linear to narrowly lanceolate, apex acute, 14-18( -25) Â 1-2 mm; petiole 4 -8 mm long, stipules subulate, (4-)7-9 Â 0.5-1.0 mm. Inflorescence terminal, 8 -120(140 -150) mm long, with numerous flowers; flowers 5-8 mm long; bracts linear, 2-5 Â 0.3 -0.5 mm; bracteoles linear, 1 -2 Â 0.2 -0.3 mm. Calyx shortly bilabiate, with sessile glands, hairy; upper lobes acute; upper lip 4-5 mm long, the apices obtuse; upper sinus 0.5-1.0 mm deep; lateral sinus 1.5-2.0 mm deep; lower lip with very short teeth, 4-6 mm long, the apices obtuse, lower sinuses 0.1-0.8 mm deep. Corolla yellow; standard suborbicular, 6-7 Â 4-5 mm, with a well-developed, channelled claw 2-3 mm long; wing petals oblong, sculptured, 6-7 Â 1-2 mm, with a linear claw 2 -3 mm long; keel petals straight, 6-7 Â 2-3 mm, with a linear claw 2-3 mm long. Gynoecium narrowly oblong, hairy. Fruit narrowly oblong, 16 -18 Â 3-4 mm, hairy, 3 -5-seeded; seeds round, 1.6-2.0 Â 1.6 -2.0 mm, olive to pale yellow dotted brown (Fig. 9) .
M. wilmsii is closely related to M. subspicatum (they both have a virgate growth habit and sessile glands on the calyces) but differs in the presence of stipules (the latter species lacks stipules). The species can be recognized by the linear to oblanceolate leaflets and the long, many-flowered, terminal racemes. -2827 (Senekal): Korannaberg (-CC), J. du Preez 1983 (PRE).
-2828 (Bethlehem): 13 km from Bethlehem on the road to Reitz (-AB), A.L. Schutte 402 (JRAU); Lohasiekamp ( -AB), B. van Ginkel 333 (PRE); Danielsrust farm ( -AB), J.C. Scheepers 1761 (K, PRE) ; between Kestell and Harrismith (-BC), J.P.H. Acocks 11205 (PRE) .
-2829 (Harrismith): hillside near Harrismith (-AC), J. Medley-Wood 5062 (PRE). Unarmed shrublet, 0.3 -0.8 m high. Leaves stipulate, leaflets elliptical to obovate-oblong, 8-10( -14) Â 2-3 mm, densely silky; petiole 4-5 mm long, stipules large, semi-ovate to auriculate, 5 -8( -10) Â (1-)2-4(-5) mm. Inflorescence terminal, 50 -90( -120) mm long, with 4 -8( -12) flowers; flowers 6-7 mm long; bracts cordate, (3-)4-5(-7) Â (3-)4-5(-6) mm, hairy; bracteoles ovate, 4 -5 Â 1-2 mm. Calyx shortly bilabiate, densely silky; upper lobes acute, upper lip 5-6 mm long, the apices acute, upper sinus 3 -4 mm deep; lateral sinus 3.5-4.5 mm deep; lower lobes acute; lower lip 5-6 mm long, the apices acute, lower sinuses 1 -2 mm deep. Corolla yellow; standard ovate-oblong, 4-5 Â 3-4 mm, with a welldeveloped, channelled claw 2 -3 mm long; wing petals oblongovate, sculptured, 4-5 Â 2 -3 mm, with a linear claw 2-3 mm long; keel petals shorter than the wing petals, 3 -4 Â 2 -3 mm, with a linear claw 2-3 mm long. Gynoecium hairy, narrowly oblong. Fruit ovate, scarcely longer than the calyx, 10-12 Â 3-4 mm, 1 -2-seeded; seeds round, 2.0 -2.3 Â 1.5-2.0 mm, pale yellow, brown, light brown mottled brown, or olive mottled brown (Fig. 11) .
M. macrocalyx differs from all the other species of Melolobium in having a dense, silvery-grey, silky vestiture. The typical variety differs from M. macrocalyx var. longifolium in having much smaller, obovate to oblong (not linear) leaflets. This variety can also be distinguished by the distinctly cordate bracts.
Distribution and habitat
This variety grows on deep Kalahari sand, brown soil among dolerite, calcrete and ironstone rocks and occasionally in grassveld on brown gravelly loam at altitudes of about 900 m in Botswana, Namibia and the Northern Cape Province in South Africa (Fig. 12) . -2317 (Rehoboth): Rehoboth ( -AD), N. Giess 13728 (K, PRE).
-2320 (Ghanzi): 4 km N of Dongdong bore hole between Ghanzi and Kgalagadi districts ( -DB), C. Skarpe S-185 (PRE).
-2425 (Gaborone): Molepolole ( -BC), R. Story 4884 (PRE).
-2520 (Mata-Mata): Kalahari Gemsbok National Park (-CB), N. van Rooyen and G. Bredenkamp 100 (PRE). -2917 (Springbok): Springbok (-DB), J.E. Repton 7180 (PRE) .
-2920 (Boom River): Bienab known as Groot Kolk (-BC), C. Thorne 52699 (SAM), C. Thorne s.n. sub PRE 54396 (PRE), C. Thorne s.n. sub NBG 10599 (NBG).
-2922 ( 4b. M. macrocalyx Dummer var. longifolium Dummer in Kew Bull. 1912 : 228 (1912 ; Harms in Fedde Repert. 11: 84 (1912); A. Schreib. in FSWA 60: 89 (1970 Unarmed shrublet, up to 1 m high. Leaves stipulate, leaflets linear, very densely sericeous to canescent, 10-20(-30) Â 0.5-1.0 mm; petiole 6-10(-13) mm long; stipules semi-cordate to auriculate, 1-3(-4)Â 1-2 mm. Inflorescence terminal, (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) 50-90(-120) mm long, with 6-10(-18) flowers; flowers 5-6 mm long; bracts ovate, very hairy, 2 -3( -4) Â 1 -2 mm; bracteoles narrowly ovate, 2.5-3.5 Â 0.5-1.0 mm. Calyx shortly bilabiate; densely silky, upper lobes acute, upper lip 5-6 mm long, the apices acute, upper sinus 2-3 mm deep; lateral sinus 2.5-3.5 mm deep; lower lobes acute, lower lip 6-7 mm long, the apices acute; lower sinuses 1.0-1.5 mm deep. Corolla yellow; standard suborbicular, T 6 Â T3 mm, with a well-developed, channelled claw 1.0 -1.5 mm long; wing petals oblong, sculptured, T6 Â 1.5-2.0 mm, with a linear claw T 2 mm long; keel petals shorter than the wing petals, 6.0-6.5 Â T 2 mm, with a linear claw T2 mm long. Gynoecium narrowly oblong, extremely hairy. Fruit oblong-ovate, scarcely longer than the calyx, (3-)6-8 Â 3-4 mm, very densely hairy, 1-2-seeded; seeds transversely oblong to almost round, 1.3-2.3 Â 1.0-1.3 mm, olive speckled with light brown (almost cream coloured) (Fig. 13) .
Diagnostic characters
This variety differs from the typical variety in having linear and much longer leaflets (elliptic to ovate in the latter) and in the ovate bracts (cordate in the latter).
Distribution and habitat: M. macrocalyx var. longifolium has distribution similar to that of var. macrocalyx and occurs in Namibia, the Northern Cape and Free State Provinces in South Africa. -2517 (Gibeon): farm Aurus, Lewer river, SW of Gibeon (-BB), H. Merxmü ller and W. Giess 32002 (K, PRE) .
-2520 (Mata-Mata): Kalahari Gemsbok National Park (-CB), N. van Rooyen and G.J. Bredenkamp 227 (PRE), R. Story 5584 (K).
-2617 (Bethanie): Sandverhaar ( -CD), Dinter 1976 (SAM).
- Ascending suffrutex, 0.2 -0.7 m high, without spines. Leaves stipulate, leaflets oblanceolate to obovate, (6-)10 -14 Â 2-4 mm, pubescent, apex mucronate; petiole 5-7( -10) mm long, stipules semi-cordate to auriculate, 4-5(-10) Â 1-3(-4) mm, pubescent. Inflorescence terminal, (70 -)90 -150 (-170) mm long, with (10 -)14 -20( -25) flowers, flowers 8-10 mm long; bracts ovate-lanceolate to cordate, 3 -4 Â 1-2 mm; bracteoles narrowly ovate, 4 -5 Â 0.5 -1.0 mm. Calyx shortly bilabiate, densely pubescent; upper lobes acute; upper lip 6 -7 mm long, the apices acute, upper sinus 3-4 mm deep; lateral sinus 2 -4 mm deep; lower lobes acute; lower lip 6 -7 mm long; the apices acute, lower sinuses 1 -2 mm deep. Corolla yellow; standard suborbicular, 8-10 Â 6 -7 mm, with a well-developed, channelled claw 2-3 mm long; wing petals oblong, sculptured, 6-9 Â 2-3 mm, with a linear claw 2 -3 mm long; keel petals shorter than the wing petals, 5 -6 Â 2-3 mm, hairy, with a linear claw 2 -3 mm long. Gynoecium narrowly oblong, pubescent. Fruit oblong, straight to somewhat falcate, 20-26( -30) Â 2-4 mm, hairy, 4 -6-seeded; seeds transversely oblong to round, 2.3 -3.0 Â 2.3 -3.0 mm, light brown to dark brown or light brown mottled dark brown (Fig. 14) .
M. aethiopicum may be confused with M. humile as this species superficially resembles it, but close microscopical examination shows that the latter is covered with stalked glands all over, whereas M. aethiopicum lacks glands completely (stalked or sessile). In addition, M. aethiopicum is more densely hairy than M. humile.
Distribution and habitat
M. aethiopicum grows on sand dunes, coastal hills, rocky outcrops along the coast, chalky flats and on light grey welldrained sandy soil as far north as Springbok in the Northern Cape Province. Towards the south, it is found along the coast as far as Bredasdorp in the Western Cape Province (Fig. 15) .
Two regional forms can be distinguished, based on size of leaflets, stipules and flowers and shape of pods. 
Diagnostic characters
The typical form of M. aethiopicum can be distinguished from the Clanwilliam form in having smaller and curved pods (straight and very large in the latter). The stipules and seeds are also smaller in this form. -3319 (Worcester): Tulbagh waterfall ( -AC), H. Bolus 53251 (PRE).
-3420 (Bredasdorp): Nacht Wacht (-CA), C.A. Smith 3067 (PRE).
Clanwilliam form
Leaflets (6-)10 -14 Â 3-4 mm; stipules 5 -10 Â 1 -4 mm. Inflorescence (80 -)90 -150( -170) mm long. Calyx upper lip 6 -7 mm long; upper sinus 3-4 mm deep; lateral sinus 2.0 -3.5 mm deep; lower lip 6 -7 mm long; lower sinuses 1-2 mm deep. Fruit straight, 23 -26(-30) Â T 4 mm.
Diagnostic characters
Whereas pods in the typical M. aethiopicum tend to curve as they mature, in this form the pods are straight even at maturity. The stipules, pods and seeds are much larger than in the typical form.
Distribution and habitat
This form occurs mainly in the Clanwilliam region but extends further north to Vanrhynsdorp and Springbok and southwards to Malmesbury. The specimen in SAM is chosen as lectotype, because it has locality details written in Zeyher's handwriting. There are two sheets in S; one has three different specimens with three different labels. All three are M. adenodes, but the middle specimen, agrees with other specimens in S and SAM]. Since Louisa Bolus worked in the Bolus Herbarium, it is assumed that she worked with this specimen, hence it is chosen as lectotype].
Slightly spiny suffrutex, up to 0.3 m high and 0.5 m wide, with all parts covered with stalked glands. Leaves stipulate; leaflets broadly obovate, (6-)8-12( -14) Â 2 -4 mm, glandular, apex emarginate; petiole 4 -9 mm long; stipules semicordate to auriculate, 2-5 Â 1 -2 mm, glandular. Inflorescence terminal, (60 -)90 -120( -150) mm long; with (5 -)11-18( -20) flowers; flowers 6 -11 mm long; bracts ovate, 4-5 Â 2-3 mm; bracteoles narrowly ovate, 2 -3 Â 0.5 -1.0 mm. Calyx shortly bilabiate, glandular, sparsely hairy; upper lobes acute; upper lip 4 -5 mm long, the apices acute, upper sinus 2-3 mm deep; lateral sinus 2.2 -3.0 mm deep; lower lobes acute; lower lip 5-6 mm long, the tips acute, lower sinuses 0.5 -1.0 mm deep. Corolla yellow; standard suborbicular, 6 -8 Â 3 -4 mm, with a well-developed, channelled claw 3 -4 mm long; wing petals oblong, sculptured, 7 -8 Â 2 -3 mm, with a linear claw 2-3 mm long; keel petals shorter than the wing petals, 5-7 Â 2-3 mm, with a linear claw 2 -3 mm long. Gynoecium narrowly oblong, glandular, hairy. Fruit oblong-lanceolate, 15-18( -30) Â 3-4 mm, glandular, hairy, (2 -)4 -5( -6)-seeded; seeds round, 1.6 -2.2 Â 1.6 -2.0 mm, dark brown to light brown mottled dark brown (Fig. 16) .
Diagnostic characters
M. adenodes has close affinity with M. humile (both these species have stalked glands all over the plants) but differs from it in being much less hairy. Distribution and habitat M. adenodes grows on sand dunes, sandy flats, rocky mountain slopes, dry river beds, sandstone or shale ridges, well-drained soils on granite and on coastal plains at altitudes of 350-1140 m in the southern parts of Namibia, the Northern Cape, Western Cape and Eastern Cape Provinces in South Africa (Fig. 17) .
Three regional forms are recognized according to extent of spinescence, leaf shape and the extent to which the plants are glandular.
Typical form M. adenodes, M. viscidulum
Leaflets ( 
Diagnostic characters
M. adenodes is scarcely spiny, but the typical form is more spiny than the other two forms. M. adenodes is also characterized by being more heavily glandular when compared to other species. The typical form is more glandular than the other forms. This form also has longer inflorescences. 
Previously known as a distinct species (M. collinum), this form is known only from a few localities in the Eastern Cape. It is less spiny, less glandular and has smaller leaflets than the typical form. The inflorescences are shorter with fewer flowers. Although this form has a more eastern distribution than the typical M. adenodes, we hesitate to separate it at species level, since we cannot satisfactorily distinguish them. 
This form differs from the typical M. adenodes in the more slender habit, shorter inflorescences, fewer flowers and smaller bracts. This form was previously known as a distinct species, M. karasbergense, and is only known from the type locality. We suggest that this plant is merely a Namibian form of M. adenodes and not a separate species.
Distribution and habitat
Western and Eastern Karasberg. Grows on sandy banks of dry shallow water courses on the high plateau between Krai Kluft and Wasserfall. Unarmed suffrutex. Leaves stipulate, leaflets oblong, (6-8) 9-12( -14) Â (2-)3-5 mm, glandular, pubescent, apex mucro-nate; petiole (4 -)6 -10 mm long; stipules semi-cordate to auriculate, 2 -5( -6) Â 2 -3( -4) mm, glandular, pubescent. Inflorescence terminal, (50 -80)90 -120( -150) mm long, with (7 -)14 -20( -25) flowers, flowers 5 -9 mm long; bracts orbiculate, glandular, (2 -)4 -5 Â (1 -)3 -4 mm; bracteoles narrowly ovate, glandular, 3 -5 Â 0.6 -1.3 mm. Calyx shortly bilabiate, glandular, pubescent; upper lobes acute, upper lip 5 -6 mm long, the apices obtuse; upper sinus 1 -2 mm deep; lateral sinus 2-3 mm deep; lower lip with very short teeth; lower lip 5 -6 mm long, the apices obtuse; lower sinuses 0.5 -1.0 mm deep, the tips obtuse. Corolla yellow; standard ovate-oblong, (5 -)7 -9 Â (3-)5-6 mm, channelled claw 2 -3 mm long; wing petals oblong, sculptured, 6-8 Â 2 -3 mm, with a linear claw 2 -3 mm long; keel petals shorter than the wing petals, oblong, (5 -)7 -9 Â (3-)5-6 mm, channelled claw 2 -3 mm long; wing petals oblong, sculptured, 6-8 Â 2 -3 mm, with a linear claw 2 -3 mm long; keel petals shorter than the wing petals, 5 -6 Â 2-3 mm, with a linear claw 2 -3 mm long. Gynoecium narrowly oblong, glandular, pubescent, 3 -4-ovuled. Fruit narrowly oblong, straight to somewhat falcate, (8 -)15 -20( -25) Â 2-4 mm, glandular, hairy, (2 -)4 -6-seeded; seeds round, 1.6 -2.0 Â 1.6 -2.0 mm, pale brown to dark brown (Fig. 18) .
Diagnostic characters
This species is closely related to M. adenodes but differs from it in being much more hairy and in the calyx vexillary teeth that are broadly triangular (narrowly triangular in M. adenodes).
Distribution and habitat M. humile grows in sandy places in the Western Cape and Northern Cape Provinces. The distribution extends from the Richtersveld (Khubus) in the North southwards to Cape Town and eastwards to Montagu in the Western Cape Province in South Africa (Fig. 19) .
Two regional forms are recognized in this species based on the extend of hairiness and size and shape of the pods.
Typical form
Leaflets (6-8)9 -12 Â (2-)3-5 mm; petiole (4 -)6 -10 mm long; stipules 2-5(-6) Â 2-3(-4) mm. Inflorescence (50 -) 90-120( -150) mm long with (7-) 14 -20( -25) 
Diagnostic characters
This form of the species has curved pods (straight in the Clanwilliam form). It also differs from the Clanwilliam form in having longer inflorescences. 
The ''Clanwilliam'' form of M. humile is glandular in the same way as the typical form, but it is much more hairy (which would place it closer to M. aethiopicum). It also differs in having very large, straight pods (M. humile typically has falcate pods). It is possible that this form is a result of hybridization/ introgression between the typical M. humile and M. aethiopicum. Unarmed suffrutex. Leaves stipulate, leaflets obovate to cuneate, (7-8)12 -18( -25) Â (2 -)3 -4( -6) mm, almost shiny, with sessile glands, glabrescent, apex retuse to mucronate; petiole (5-6)7 -10( -14) mm long; stipules semi-cordate to auriculate, (3-)5-7 Â (1-)2 -3 mm. Inflorescence terminal, (40 -)70 -100( -140) mm long, with (9-) 13 -18( -20) flowers, flowers (7 -)10 -12 mm long; bracts ovate-lanceolate, glandular, (2 -)5-6 Â (1-)2-4 mm; bracteoles narrowly ovate to lanceolate, glandular, 4 -6 Â 1-2 mm. Calyx shortly bilabiate, glandular, sparsely hairy; upper lobes acute; upper lip (4-)6 -8 mm long, the apices obtuse, upper sinus 4.0-5.5 mm deep; lateral sinus 3-4 mm deep; lower lobes acute; lower lip (5-)7-9 mm long, the apices obtuse; lower sinuses 1-2 mm deep. Corolla yellow; standard suborbicular, (7-)10 -12 Â (5-)6-7 mm, dorsal side glandular, with a well-developed, channelled claw 3 -4 mm long; wing petals oblong, sculptured, 7-9 Â 2-3 mm, with a linear claw 3 -4 mm long; keel petals shorter than the wing petals, 6 -7 Â 2 -3 mm, with a linear claw 3 -4 mm long. Gynoecium narrowly oblong, glandular, hairy, 3 -4-ovuled. Fruit narrowly oblong, straight to somewhat falcate, (10 -)15 -20 Â (2 -)3 -4 mm, glandular, hairy, 3 -4-seeded; round, 2.0 -2.3 Â T2 mm, pale brown (Fig. 20) .
M. exudans appears to have an affinity with M. stipulatum from which it differs in having larger leaves (smaller and always conduplicate in M. stipulatum), which are almost glabrous (pubescent in M. stipulatum). The leaflets in M. exudans are usually covered with a white crust where the glands occur. It differs from other species in the dark green leaflets.
Distribution and habitat M. exudans grows on sand dunes in the Western Cape Province in South Africa. The distribution extends from Cape Town along the coast north westwards to Saldanha and Piquetberg and eastwards to Ladismith in the Western Cape Province (Fig. 21) .
Regional variation
Three distinct regional forms are recognized based on the length of the inflorescence, size and number of flowers and the shape of the pod.
Typical form
Leaflets (7 -8)12 -18( -25) Â 3-4(-6) mm; petiole (5 -)8 -10( -14) mm long; stipules (3-)5 -7 Â (1 -)2 -3 mm. Inflorescence (40 -)70 -100( -140) mm, with (9-)13 -18( -20) flowers. Calyx upper lobes (4-)7-8 mm long; lower lobes (5 -)8 -9 mm long. Fruits 16-18 Â (2-)3 -4 mm.
Diagnostic characters
The typical M. exudans differs from the Hex River and the Verkeerdevlei forms in having longer inflorescences, with more and larger flowers. -3418 (Simonstown): Somerset strand dunes ( -BB), R.G. Strey 711 (PRE) ; dunes at Blaauwberg strand (-BD), F.M. Leighton 4 (BOL).
-3419 (Caledon): Marine drive ( -DD), L. Bolus s.n. sub BOL 55617 (BOL).
Hex River form
Leaflets (10 -)12 -14 Â 3 -4 mm; petiole 5 -7 mm long; stipules 3 -4 Â 1 -2 mm. Inflorescence 50 -60 mm long with 6 -9 flowers. Calyx upper lip 5-7 mm long; upper sinus 2 -4 mm deep; lateral sinus 3 -4 mm deep; lower lip 6 -8 mm long; lower sinuses 1.0 -1.5 mm deep. Fruits flexuous-plicate, 10 -15 Â 2-3 mm.
Diagnostic characters
This form is distinguishable from the typical M. exudans in having flexuous-plicate pods. The leaflets have sessile glands and calyces and pods have stalked glands as is the case in the typical form.
Distribution and habitat
This form is restricted to the Hex River valley in the Western Cape Province in South Africa. It is known from a single collection and further field studies are needed to evaluate the status of this unusual form. 
Verkeerdevlei form
Leaflets somewhat conduplicate, 13-15 Â 2-3 mm; petiole 6-8 mm long; stipules 3-5 Â 2-3 mm. Inflorescence 70 -100 mm long with (12 -) 13 -16( -18) flowers. Calyx upper lip 6 -7 mm long; lateral sinus 2.5-3.5 mm deep; lower lip 7 -8 mm long; lower sinuses T1 mm deep. Fruits 17 -20 Â 3 -4 mm.
Diagnostic characters
This form of M. exudans resembles M. stipulatum in having leaflets that are somewhat conduplicate. However, the leaflets are glabrous as in typical M. exudans and the inflorescence is not imbricate as in M. stipulatum. Unarmed shrublet. Leaves stipulate, leaflets cuneate, (7 -) 9-12 Â 1-2 mm, hairy, apex emarginate; petiole 3 -5 mm long; stipules semi-cordate to auriculate, (4 -)7 -8 Â 1-2 mm, glandular, sparsely hairy. Inflorescence terminal, 45-65( -85) mm long, with 5-8 flowers; flowers 10 -15 mm long; bracts ovate-lanceolate, glandular, 5 -7 Â 2 -3 mm; bracteoles narrowly ovate to lanceolate, glandular, 5-7 Â 1-2 mm. Calyx shortly bilabiate, glandular, sparsely hairy; upper lobes acute; upper lip 8-10 mm long, the apices acute, upper sinus 3-4 mm deep; lateral sinus 3.5-4.0 mm deep; lower lobes acute; lower lip 8 -10 mm long, the apices acute, lower sinuses 1-2 mm deep. Corolla yellow; standard ovate-oblong to suborbicular, 9 -12 Â 6 -8 mm, with a well-developed, channelled claw 3 -4 mm long; wing petals oblong, sculptured, 9 -11 Â 3 -4 mm, with a linear claw 3 -4 mm long; keel petals much shorter than the wing petals, glandular, 7 -8 Â 2-3 mm, with a linear claw T3 mm long. Gynoecium narrowly oblong, glandular, hairy. Fruit lanceolate, straight, 10 -15 Â 3 -4 mm, glandular, hairy, (1 -)2 -3-seeded; seeds round, T2.3 mm, pale brown mottled dark brown (Fig. 22) .
M. stipulatum has an affinity with M. exudans from which it differs in having characteristically conduplicate, narrow leaflets. This species has the largest flowers in the genus (up to 15 mm long). The species can be distinguished by the cuneate leaflets, with sessile glands. The leaflets have sessile glands while the calyx has stalked ones.
Distribution and habitat
M. stipulatum is a poorly known species, recorded from only a few localities near Touws River in the Western Cape Province in South Africa. It grows at altitudes of about 900 m (Fig. 23) . Woody, strongly spinescent perennial shrublet, up to 0.6 m high. Leaves stipulate; leaflets oblong to broadly ovate, (3-)5-9 Â 2-4 mm, glabrous, apex somewhat mucronate to emarginate; petiole 2 -5 mm long; stipules semi-cordate to auriculate, 1-4 Â 1-2 mm. Inflorescence terminal, 40 -60 mm long, with (2-)4-6(-12) flowers; flowers 7 -10 mm long; bracts ovatelanceolate, 2-3 Â 0.5 -1.0 mm; bracteoles narrowly ovate to lanceloate, 2-3 Â 0.5-0.7 mm. Calyx shortly bilabiate, with sessile glands, very sparsely hairy; upper lobes acute; upper lip 5-6 mm long, the apices obtuse, upper sinus 2 -3 mm deep; lateral sinus 2.5 -5.0 mm deep; lower lobes acute; lower lip 6-7 mm long, the apices obtuse, lower sinuses 0.2 -1.0 mm deep. Corolla yellow; standard suborbicular, dorsal side T glabrous, 6-8 Â 4-5 mm, with a well-developed, channelled claw 2-3 mm long; wing petals oblong, sculptured, 7-8 Â 2 -3 mm, with a linear claw 3-4 mm long; keel petals shorter than the wing petals, 3-4 Â 2-3 mm, with a linear claw 3 -4 mm long. Gynoecium narrowly oblong, glandular and hairy. Fruit narrowly oblong, falcate, compressed, 12 -18 Â 2 -4 mm almost glabrous, shiny, 2-4-seeded; seeds transversely oblong to round, 2.3-2.5 mm, light brown (Fig. 24) .
Diagnostic characters
The glabrous, obcordate leaflets and general morphology of M. lampolobum indicate an affinity with M. exudans but the pods of the former species are characteristically broad and flat, with an almost glabrous, smooth and shiny surface. The pods completely lack glands, while stalked glands occur on the pods of M. exudans. It also differs from all other spinescent species in the strongly spiny branches with thick, curved spines.
Distribution and habitat
M. lampolobum is a poorly known species occurring at lower altitudes near Robertson and further north-east in the mountains of the Little Karroo in the southern parts of the Western Cape Province, extending from the east end of Anysberg along the Klein and Groot Swartberg Mountains as far west as Oudtshoorn. It grows in mountain karroo scrub and rocky slopes at altitudes of 900 to over 1500 m (Fig. 25) . -3322 (Oudtshoorn): Kendo (-BD), Drège s.n. (P). 11. Melolobium microphyllum (L.f.) Eckl. and Zeyh., Enum. part 2: 189 (Jan. 1836); Walp. in Rep. Bot. Syst. 1: 618 (1843); Benth. in Hook., Lond. J. Bot. 3: 351 (1844); Harv. in Harv. and Sond., Fl. Cap. 2: 79 (1862) ; Baker f., The Leguminosae of Tropical Africa 1: 22 (1926); A. Schreib. in FSWA 60: 89 (1970 late, 3 -4 Â 1 -2 mm. Inflorescence terminal, 15 -25( -35 ) mm long, with (1-)2-3(-6) flowers; flowers (5 -)7-10 mm long; bracts narrowly cordate, glandular, hairy, 2 -6 Â 1-3 mm; bracteoles narrowly ovate, 3 -4 Â 1-2 mm. Calyx shortly bilabiate, glandular, hairy; upper lobes acute, upper lip 3 -6 mm long, the apices acute, upper sinus 1 -3 mm deep; lateral sinus 2 -5 mm deep; lower lobes acute, lower lip 4 -7 mm long, the apices acute, lower sinuses 0.5 -2.0 mm deep. Corolla yellow; standard suborbicular, 5-8 Â 3-6 mm, with a well-developed, channelled claw 2 -3 mm long; wing petals oblong, sculptured, 5-8 Â 1-2 mm, with a linear claw 2 -3 mm long; keel petals shorter than the wing petals, 5 -6 Â 1-2 mm, with a linear claw 2 -3 mm long. Gynoecium narrowly oblong, glandular, hairy. Fruit narrowly oblong, falcate (sometimes straight, e.g., type of M. accedens), 12 -18 Â 2-4 mm, glandular, hairy, 2-4-seeded; seeds round, 2 -3 Â 2-3 mm, reddish brown, brown, pale yellow speckled with brown, light brown speckled with dark brown (Fig. 26) .
Diagnostic characters
M. microphyllum can be distinguished from the closely related M. obcordatum in being much more spiny and having smaller, oblong to broadly obovate leaflets [except in the Eastern Cape form (distinctly obcordate in the latter)]. The standard petal is suborbicular and the dorsal side sparsely glandular.
Distribution and habitat
Slopes, rocky ledges, basalt outcrops, dry sandy soil and stony ravines at altitudes up to 2500 m. It occurs in Namibia, Lesotho, the Northern Cape, Eastern Cape, Free State and KwaZulu-Natal Provinces in South Africa (Fig. 27) .
M. microphyllum is morphologically quite variable. Four regional forms are recognized according to the shape and size of the leaflets, size of the pods and the extent of hairiness. 
Diagnostic characters
The typical form of M. microphyllum is less branched and more hairy than the Fauresmith form. It differs from the Eastern Cape form in the obovate leaflets (almost round in the latter).
Distribution and habitat
The typical form of M. microphyllum is much more widely distributed than the other forms, which are more localized.
-3326 (Grahamstown): Road to Southwell from Grahamstown ( -DA), R.D.A. Bayliss 5757 (NBG).
Fauresmith form
A form of the eastern Free State Province in South Africa. Leaflets 4-6 Â 2 -3 mm, almost glabrous; petiole 2-5 mm long; stipules 2 -4 Â 1 -2 mm. Inflorescence 15-25( -35) mm long, with 1-3 flowers; flowers 6 -10 mm long. Calyx upper lip 6 -7 mm long; upper sinus 3.0 -3.5 mm deep; lateral sinus T4.5 mm deep; lower lip 6 -8 mm long; lower sinuses 1.0-1.5 mm deep. Fruits very broad, 10 -15 Â 3-4 mm.
Diagnostic characters
This form is much more densely branched than the typical M. microphyllum. It also differs from the latter in having thicker, green and less hairy branches. The leaflets are almost glabrous (pubescent in the typical form) and the pods are much broader than in the typical form. 
This form differs from the typical M. microphyllum in having more or less rounded leaflets (obcordate to obovate in the latter). Divaricately branched, slightly spiny decumbent forming clumps or mats, up to 0.5 m high and 0.2 m wide. Leaves stipulate; leaflets obovate, (5-)7-9(-10) Â 3-5 mm; glandular, sparsely hairy, apex emarginate; petiole 5-8(-13) mm long, stipules semi-cordate to auriculate, glandular, sparsely hairy, 2 -3 Â 0.5 -1.5( -2) mm. Inflorescence terminal, 40 -80( -120) mm long; with 5 -8 flowers; flowers 5 -6 mm long; bracts obliquely ovate, 3 -4 Â 2 -3 mm; bracteoles, obliquely narrowly ovate, 1.5 -2.0 Â 0.5-1 mm. Calyx shortly bilabiate, glandular, hairy; upper lobes acute; upper lip 4-5 mm deep, the apices acute; upper sinus 1 -2 mm deep; lateral sinus 2.4-2.8 mm deep; lower lobes acute, lower lip 4-5 mm long, the apices acute; lower sinuses 1-2 mm long. Corolla yellow; standard ovateoblong, 4-5 Â 3-4 mm, with a well-developed, channelled claw 1 -2 mm long; wing petals oblong, sculptured, 7 -8 Â 2 -3 mm, with a linear claw 1 -2 mm long; keel petals shorter than the wing petals, 3-4 Â 2 -3 mm, with a linear claw 1-2 mm long. Gynoecium narrowly oblong, glandular, hairy, 2 -3-ovuled. Fruit falcate, 12 -16( -22) Â 3 -4 mm, glandular, hairy, 3 -4-seeded; seeds transversely oblong to round, 2-2.3 Â 1.6 -2.0 mm, light brown to dark brown (almost black) (Fig. 28) .
M. obcordatum can be distinguished from the closely related M. microphyllum in the distinctly obcordate leaflets, which have emarginate apices. M. obcordatum also has fewer and thinner spines than M. microphyllum. M. obcordatum is also characterized by the seeds which are sometimes almost black.
Distribution and habitat M. obcordatum grows on mountain grassland slopes, near river banks, boulder beds, at the foot of sandstone cliffs, cave sandstone, rocky river beds, basalt pediment, dark clay soil, rocky dolerite slopes and rocky grassland shale in mountain peaks, at altitudes of about 1950-2450 m in Lesotho and the Free State, Eastern Cape, KwaZulu-Natal and Gauteng Provinces in South Africa (Fig. 29) . Divaricately branched, spiny shrub. Leaves stipulate; leaflets oblong to broadly obovate, (1-)3 -7 Â 1 -2 mm, densely hairy; petiole 2 -4 mm long; stipules semi-cordate to auriculate, 3 -5 Â 2 -2.5 mm, densely hairy. Inflorescence terminal, 10 -12 mm long, 1 -3-flowered; flowers 6 -10 mm long; bracts ovate-lanceolate to cordate, 4 -5 Â 2 -3(-4) mm; bracteoles narrowly ovate to lanceolate, 3-4 Â 1-2 mm. Calyx shortly bilabiate, densely hairy; upper lobes acute; upper lip 5-6 mm long, the apices acute, upper sinus 2 -3 mm deep; lateral sinus T 3.5 mm deep; lower lobes acute, 6 -7 mm long, the apices acute, lower sinuses T1 mm deep. Corolla yellow; standard ovate-oblong, 6 -7 Â 3 -4 mm, with a well-developed, channelled claw T 2 mm long; wing petals oblong, sculptured, 6 -7 Â 1 -2 mm, with a linear claw 2 -3 mm long; keel petals shorter than the wing petals, 5 -6 Â 1 -2 mm, with a linear claw 2 -3 mm long. Gynoecium narrowly oblong, densely hairy. Fruit oblong, very short, straight to somewhat falcate, 6 -10 Â 2 -3 mm, densely pilose, 1 -2( -3)-seeded; seeds transversely oblong to round, 1.6 -2.3 Â 1.6-2.0 mm, pale yellow, olive, brown, light brown mottled greenish (Fig. 30) .
Selected specimens
Diagnostic characters
M. calycinum is closely related to M. candicans and M. canescens but differs from them in having more spines which are much thinner. This species is densely covered with brownish hairs while M. candicans is covered with white hairs and M. canescens is silky-canescent.
Distribution and habitat M. calycinum grows in calcareous sand on river banks, red Kalahari sand, red-brown sand, open grasslands on calcrete bedrock and rocky karroo in Botswana, Namibia, the Free State, Northern Cape, Eastern Cape, KwaZulu-Natal and North-West Provinces in South Africa (Fig. 31) . 
Strongly armed with rigid spines, this species is closely related to M. canescens but differs from it in having straight pods (falcate in the latter) and in having stems covered with white hairs (M. canescens is silky-canescent). This species can also be confused with some forms of M. microphyllum but differs in the velutinous white vestiture. (Fig. 33) .
Regional variation: Four forms are recognized; however, only three of these exhibit regional variation. The fourth form is recognized on the basis of the presence of stalked glands on calyces and pods (glands on calyces and pods are sessile in the other three forms). The regional variation is based on the size and number of flowers and the extent of hairiness.
Typical form M. candicans, S. velutinum var. velutinum, S. velutinum var. glutinosum Leaflets (3-)4-9(-10) Â 2-4 mm; stipules 2 -4 Â 1-3 mm. Inflorescence (10 -15)20 -35( -45) mm long with 2 -3(-6) flowers; flowers 6 -10 mm long. Calyx upper lip 5 -6 mm long, upper sinus 1.5-2.5 mm deep; lateral sinus 2.5 -3.5 mm deep; lower lip 6-7 mm long, lower sinuses 0.5-1.0 mm deep. Standard petal 6 -9 Â 3 -5 mm; wing petal 6-8 Â 2-3 mm, claw length 2 -4 mm; keel petals petal 5 -6 Â 2-3 mm, claw length 2-4 mm.
The typical form of M. candicans can be distinguished from the glandular form in having sessile glands on the calyces and pods (stalked glands on calyces and pods of the latter). It differs from the Kamiesberg form in having fewer flowers and from the Sutherland form in having stems covered with white hairs.
Distribution and habitat
This form has a more widespread distribution when compared to the Kamiesberg form and the Sutherland form, occurring in Namibia, Lesotho and the Western Cape, Eastern Cape, Northern Cape, Free State and North-West Provinces in South Africa. -2625 (Mafikeng): Setlagoli (-AC), J. Burtt Davy 11039 (PRE).
-2715 (Bogenfels): Klinghardtsberge ( -BC), Dinter 3997 (PRE). 
Diagnostic characters
In this form, the stems are velutinous-canescent, as in the typical M. candicans, but it differs in having many-flowered inflorescences and short, fascicled leaves.
Distribution and habitat
It grows on sandy flats below granite boulders and on welldrained sandy soil. The distribution is restricted to the Kamiesberg area extending from Springbok in the North across Kamieskroon to Kamiesberg in the Northern Cape Province. -3017 (Hondeklipbaai): Kamieskroon, Skilpad Wildflower Reserve (-BB), M.W. van Rooyen 2524 (PRE) .
-3018 (Kamiesberg): near top of Kamiesberg Pass (-AC), B.-E. van Wyk 3104 (JRAU), P. Goldblatt 2406 (K, PRE) ; between Garies and Leliefontein (-BA), E.E. Esterhuysen 1407 (BOL).
Sutherland form
Leaflets 5-8 Â T2 mm, petiole 2 -4 mm long; stipules 3 -4 Â 1 -2 mm. Inflorescence 40 -60 mm long; with 3 -5 flowers; flowers 10 -12 mm long; bracts ovate, 2 -3 Â 0.5 -1 mm; bracteoles narrowly ovate, 2-3 Â 0.5 -0.7 mm. Calyx upper lip 6-8 mm long; upper sinus 3 -4 mm deep; lateral sinus 4.5 -5.0 mm deep; lower lip 7-9 mm long; lower sinuses T 1 mm deep. Standard petal 8-10 Â 6-7 mm, claw length 2-3 mm; wing petal 8-9 Â 2-3 mm, claw length 2 -3 mm; keel petal 6-7 Â 2 -3 mm, claw length 2 -3 mm. Fruit not seen.
Diagnostic characters
This form is very thorny and conspicuously viscous. It differs from the typical M. candicans in having a more robust, floriferous (with more inflorescences) habit and in having larger leaves. The stems are hairy but not velutinous-canescent as in the typical form.
Distribution and habitat
Occasional on Beaufort Series outcrops; highly localized in the Sutherland region in the Western Cape Province.
Specimens examined
-3220 (Sutherland): Sutherland, Malansgat River between Quaggasfontein and Uitkyk (-AD), J.P. Rourke 1739 (NBG); Uitkyk, Roggeveld ( -AD), P. Goldblatt 6367 (K, PRE) .
Glandular form
Leaflets (3 -)5 -7( -10) Â 2 -3 mm; petiole 2-5 mm long; stipules 2-3 Â 1-2 mm. Inflorescence short, 20 -25 mm long, with 2 -4 flowers; flowers 6 -7 mm long. Calyx upper lip 5.5 -6.0 mm long; upper sinus 1.5-2 mm deep; lateral sinus T 3.5 mm deep; lower lip T6 mm long; upper sinus 1.5 -2.0 mm deep. Fruit 15 -17 Â 3-4 mm.
Diagnostic characters
This form is white-stemmed like the typical M. candicans, but differs from it in having stalked glands on the calyces and pods. It resembles M. microphyllum in the stalked glands but the leaves also have sessile glands as in the typical form of M. candicans. Since there is no strong geographical pattern in the distribution, it is possible that this form is the product of hybridization/introgression between the typical M. candicans and M. microphyllum.
Distribution and habitat
This form occurs as widely as the typical form.
Selected specimens Typical form
Leaflets, 2-3(-10) Â 2 -3 mm; petiole 2 -3 mm long; stipules 0.5 -1.5 Â 0.5 -1.0 mm. Inflorescence 12 -24(-50) mm long, with 1 -3 flowers; flowers 5 -7 mm long. Calyx upper lip T 4 mm long; upper sinus 1.5 -2.0 mm deep; lateral sinus 2.5-3.0 mm deep; lower lip 5 -6 mm long; lower sinuses 0.5-1.0 mm deep. Fruits falcate 10 -18 Â 2-3 mm.
Diagnostic characters
This form of the species has sessile glands on the leaflets, calyces and pods and not stalked glands on calyces and pods as in the glandular form. 
